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We, The Dow Chemical Company, a 
company organized under the laws of the 
State of Michigan, United States of 
America, of Midland, State of Michigan, 
United States of America, (Assignees of 
Artftdb John Babry, a citizen of the 
United States of America, of 2i718, Ash- 
man Street, Midland Michigan, United 
States of America), do hereby declare the 
nature af this invention and in what 
manner the same is to he performed, to he 
particularly described and ascertained in 
and by the following statement : — - 

This invention concerns certain new 
orgunhalosilanes. These new compounds 
are diorgano-monohalosilanes having the 
general formula: 
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R H 

X 

in which E. represents a radical selected 
from the group consisting of aralkyl and 
aromatic radicals, B* represents a radical 
selected from the class consisting of 
alkyl, aralkyl and aromatic radicals, and 
2 represents a halogen atom, 

These compounds contain two different 
readily removable groups, namely a 
halogen atom and a hydrogen atom, both 
attached directly to the silicon atom in 
the molecule. The halogen atom may be 
displaced by reacting the compound with 
an alcohol, whereby the corresponding 
mono-alkoxy-diorgano-silane is produced. 
The diorgano-monohalosilanee may also 
be reacted with water, and the products 
of hydrolysis condensed to give com- 
pounds of the* type: 

R R 
R«^Si-0-Si^ R» • 



Subsequently, the end - blocking 
hydrogen may be displaced by oxygen 
under mildly oxidizing conditions with 40 
the formatioa of further oxygen linkages 
between silicon atoms. In thns way there 
mav be built up polymers of high 
molecular weight containing in the 
molecule the radical ; 45 
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in which n is a whole number. 

It can thus be seen that diorgano-mono- 
halosilanes are useful for the preparation 
of a wide variety of organo-siloxane 50 
polymers. They may also be used for 
treating normally hydrophilic materials 
such as fabrics, etc., to rendeir such 
materials repellent to moisture. 

The present invention consists in react- 55 
ing an inorganic trihalosilane or, a mono- 
organo-dihalosilano containing one of the 
desired II or substituents, with at least 
its rnolecular equivalent of an organo- 
magnesium halide containing one of the flo 
desired R or substituents, in the pre- 
sence of an ether as a reaction medium. 
The reaction^as usually carried out at a 
low temperature, e.g. 6° C: or below. To- 
gether with the desired diorgano-mono- 
halosilane, there are usually also pro- 
duced other organo-halosilanes of varying 
degrees of organic substitution, e.g. a 
mono-organo-dihalosilane, a tri-orgaiio- 
silane, etc. In general, the best yields of 
di-organo-monohalosilane are obtained 
when the starting materials comprise 
from 1.0 to 2.2 molecular equivalents of 
the organo-magnesium haJide for each 
mol of trihalo-silane employed. 75 
Trichlorosilane is preferably employed 
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lis the trihalosilane, but trifluorosilane or 
tribromosilane may also be used. Any of 
the ethers ordinarily employed in carry- 
ing out Grignard reactions, e.g. dimethyl 
5 ether, diethyl ether or dibutyl ether, may 
be used as the medium for the reaction. 

In practice, tbe Gri^nard reag'ent is 
usually added in a dropwise manner to 
the trihalosilane wbile maintaining tbe 
10 reaction mixture at. a temperature of 0** 
C, or below with stirring. When the addi- 
tion is complete, the product is allowed 
to stand for several hours, .with stirring, 
during which period the temperature of 
16 the mixture approaches that of the room. 
The magnesium halide which forms may 
be separated from the reaction mixture 
by filtration, decantation, distillation, 
etc., after which the solution of organo- 
20 silicon halides may be fractionally dis- 
tilled to recover the diorgano-monohalo- 
silane. 

Diorgano-monohalosilanes containing 
two different hydrocarbon radicals may 

25 he prejMired in a manner similar to that 
described above by employing a Grignard 
reagent prepared from a mixture of halo- 
hydrocarbons containing the. desired 
organic radicals. An organo-magnesium 

30 halide may also be reacted with a mono- 
organo-dihalosilane to produce a di- 
organo-monohalosilane. 

The following examples describe a 
number of ways in which the principle of 

35 the invention has been applied but are 
not to be construed as limiting its scope : 

Example 1. 
A solution of 478 grams (3.53 mols) of 
trichlorosilane and approximately 1759 

40 grams of benzene was cooled in a bath 
of ice and salt, and 3132 grams of an 
ethereal solution containing approxi- 
mately 1450 grams (7.42 mols) of 
methylpheuyl m«agnesium bromide was 

45 added with stirring during a. period o£ 
about 2.25 hours. After adding the 
methylphenyl magnesiimi bromide, the 
mixture was permitted to stand, with 
stirring, for several hours, and subse- 

50 quently the magnesixim bromide wa^ re- 
moved by filtration. The filtrate was then 
fractionally distilled, first to remove the 
solvents and thereafter to separate the di- 
p-methylphenyl monochlorosilane. As a 

55 fraction boilinir at temperatures between 
112*'- and 117° 0. at from 0.45 to 0.55 mm. 
pressure, there was obtained 353 grams 
^1.43 mols) of di-p-methylphenyl mono- 
chlorosilane. The product is a clear color- 

60 less liquid having a specific gravity. 

2^ = 1.096, and an index of refraction 



of n5J-i-5701. 

. EXAMPL© 2. 

By procedure similar to that described 
in Example 1, phenyl magnesium 65 
chloride may be reacted wth trichloro- 
silane in the presence of diethyl ether as 
a reaction medium to produce diphenyl 
monochlorosilane, (CgHs^HSiCl, a color- 
less liquid, boiling at d43* C. at 10 mm. 70 
pressure; d^^ =1,118; » ^0 ^i ^gi. 

Examples. 
By procedure similar to that described 
in Example 1, benzyl magnesium bro- 
mide was reacted with trichlorosilane in 76 
the presence of diethyl ether as a reaction 
medium. As a fraction boiling at tem- 
peratures between 102° and 110**- C. at 
0.4 mm. pressure, dibenzyl monochloro- 
silane was obtained. The product was a 80 
colorless liquid having an index of refrac- 

tian of 7.20=^.5721 

Example 4. 
An ethereal solution containing 4.0 
gram mols of phenyl magnesium bromide 85 
was added slowly and with stirring to a 
solution containing 10.0. gram mols of 
mono-ethyl dichlorosilane in benzene, 
while maintaining the reaction mixture 
at a temperature of -SO* C. or lower, by 90 
immersion in a bath of acetone and solid 
carbon dioxide. "When the addition was 
complete, the mixture was allowed to 
stand ovemight with stirring. The pro- 
duct was filtered to remove the magnesium 95 
salts, and subsequently was fractionally 
distilled. Ethyl phenyl monochlorosilane, 
(CeH,) (C^H^JSiClH, was obtained as the 
fraction distilling at 111"* C. at 50 mm. 
absolute pressure. The compound is a 100 
colorless liquid, n^O =.1.5103. 

Example 5. 
By pro(*edure similar to that described 
in Example 4, methyl phenyl monochloro- 
silane may be prepared from monomethyl 295 
dichlorosilane and phenyl m,agnesiiim 
bromide. (OH^XCaHOSiHCl- is a colorless 
liquid, distilling at 113** C. at 100 mm. 

absolute pressure; d^^ =1.043; 

4 

n ^ =1.5157. . 110 

EXAMPLB 6. 

Operating in a manner similar to that 
described in Example 4, isopropyl di- 
chlorosilane may be reacted with p^chloro- 
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phenyl magnesium bromide to produce v 
chlorophenyl isopropyl monochloro- 
silane. The compound is a colorl^ Uqmd. 
distilling at from 134° to 134 75 C. at 
30 mm. absolute pressure; i ^ =1.115'; 



20 
D 



= 1.6239. 
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Example 7. 
Bv procedure similar to that described 
in Example 4, monoethyl dicUorosilano 
10 and benzyl magnesium cWonde may be 

reacted to Prodw<?f,. ^«''?l,,!*Hlfi'?? T 
chloroeilane, distilling at 114-116.5 O. 

at 3Q mm. absolute pressure ; i^^ = 1.01 9 ; 

^ 20^15130. 
» D 

16 Operating in a manner similar to that 
described in the preceding Ksamples, 
monomethyl dibromosilane and benzyl 
magnesium chloride may be reacted to 
pi^nce benzyl methyl monobromosilane; 
20 phenyl magneeium bromide may be re- 
acted with tribromosilane to P/oduce di- 
nhenyl monobromosilane: dmaphtnyi 
monochlorosilane may be obtained from 
the reaction of naphthyl magnesium 
26 chloride with naphthyl dichlorosilane; 
bromophenyl magnesium cWwide may 
be reacted with isopropyl dichlorosilane 
to produce p - bromophenyl isopropyl 
monochlorosilane; phenyldodecyl mono- 
chlorosilane may be obtained f «>J° «^ 
action of phenyl magnesium bromide 
with dodecyl dichlorosilane; phenyl mag- 
neaium bromide may be reacted wit\octa- 
decyl dichlorosilaae to produce phenyl 
86 octadecyl monochlorosilaiie. 

Having now particiUarly describei and 
ascertained the nature of ottr said inven- 
tion and in what manner the same is to 
be ^formed, we declare that what we 

40 claim ia: — 

1. A process of making organo-halo- 
silanea having the general formula : 

R H 

wherein B is an aralkyl or aromatic 
4B rSR^is an alkyl, aralkyl or an aro- 
*^ Satic Adical, and X is.a halogen wtxch 
comprises reacting an inorganic tnhalo- 
silane or a mono-orgaBO^italosilane con- 
tLSng one of the desiredB or snbsti- 
50 tntsf ^th at W its molecular equiva- 
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lent of an organo-magnesium halide con- 
taining one of the desired B or B^ snb- 
atituents, in the presence of an ether as 
a reaction medium. 

2. A process in accordance with claim 00 
1, wherein the reaction is carried out at 
temperatures of 0' C. and below. 

3. A process in accordance with claom 
] or 2 wherein an inorganic trihalosilme 

is reacted with approximately two mol©- ^ 
cular equivalent weights of an organo- 
magnesium halide. 

4. A process in accordance with any 
one of the preceding claims wherein tri- 
chlorosilane is reacted with approxi- 
mately two molecular equivalent weights 
of an organo-magnesium halide. 

5. A process in accordance with claim 
1 or 2, wherein a mono-organo-dihaloT 
silane is reacted with approximately one 70 
molecular equivalent weight of an organo- 
magnesium halide. . v i • 

6. A process in accordance with claim 
j. or 2, wherein a monoalkyldichlorosilane 

is reacted with approximately one mole- 76 
cular equivalent weight of an organo- 
magnesium halide. 

7. A process in accordance with any 
one of the preceding claims, wherein the 
organo-magnesium halide is an aryl-mag- 
nesium chloride or bromide. 

8. A process of malring an organo-halo- 
silane having the general formula : 
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wherein B is an aralkyl or aromatic 
radical, B^ is an alkyl, aralkyl, or an aro- 
matic radical and X is a halogen, as de- 
scribed in any one of the Examples 1 to 7 
inclusive, or with any of the alternatives 
hereinbefore mentioned. 

9. An organo-halosilane having- the 
general formula: 

fi. H 
Si 
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wherein B is an aralkyl or axomatio 
radical, B^ is an alkyl, aralkyl or an aro- 95 
matic radical and X is a halogen, when 
prepared by the method of any of the 
Claims 1 to 8, inclusive. 
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Dated the 27tli day of January, 1947. 



ELKIIfGTON & FIEE, 
Cansulting Chemists, and 
Chartered Patent Agents, 
Banlc Chambers, 329, High Holbom, 
London, W.C.l, 
Agents for th© Applicants. 
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